ON QUASI-CLOSED GROUPS AND TORSION COMPLETE GROUPS TOSHIKO KOYAMA.
Introduction.
Every group, in this paper, is an abelian p-group. We will observe some properties of abelian p-groups using topological methods. Notation and terminology follow FUCHS [1] except that we use the word (< torsion complete " instead of (< closed " following [4] . Let G be a p-group. Then we can introduce the p-adic topology in G. If G has no elements of infinite height, this topology is a metric topology.
Let G be a p-group without elements of infinite height. If every bounded Cauchy sequence of G has a limit in G with respect to the p-adic topology, G is called torsion complete. A torsion complete group G has following properties.
(I) Let B=Ci®Q be a basic subgroup of G. Then G=CT©CT, where C7 and C^ are closures of Ci and Ca in G.
(II) Let H be a pure subgroup of G. Then H~ is a direct summand of G.
(Ill) Let H be a pure subgroup of G. Then H~~ is again pure. After considering these properties a natural question arises : Is the reduced p-group which satisfies (I) or (II) necessarily torsion complete ? We will give an affirmative answer to this question. This gives rise to a nice characterization of torsion complete groups. P. HILL and C. MEGIBBEN [2] called the reduced p-group which satisfies (III) quasi-closed group. They have showed an example which is quasi-closed but not torsion complete in [2] . They have also proved in [2] that a quasi-closed group which is not torsion complete is essentially indecomposable. We will show that properties (III), (III)' and (IV) are equivalent. That is, a reduced p-group is quasi-closed if and only if G satisfies (< Strong Purification Property ". Since unbounded direct sum of cyclic groups is neither essentially indecomposable, nor torsion complete, it is not quasi-closed. We will construct a pure subgroup H in unbounded direct sum of cyclic groups such that H~~ is not pure.
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Topological Preliminaries.
Let G be a p-group and x be an element of G. 
j is a local base at o for the p-adic topology of G. Hence \ o j~= G', the p-adic topology in a bounded group is discrete and the p-adic topology in a divisible

) (H[p])-=H-[p]; (2) H[p]=H~[p] if and only if H = H~, i.e. H[p] is closed if and only if H is closed. (3) H-[p]= G[p] if and only ifH-= G, i. e. H[p] is dense in G[p] if and only if H is dense in G.
Proof. Since H is pure, there exists h',,^H such that phn= p"^' h^. 
